Soluble VE-cadherin is involved in endothelial barrier breakdown in systemic inflammation and sepsis.
Microvascular endothelial barrier breakdown in sepsis precedes organ failure and death in patients. We tested the hypothesis that the formation of endothelium-derived soluble vascular endothelial (VE)-cadherin fragments (sVE-cadherin) is involved in inflammation-induced endothelial barrier disruption. Incubation of human dermal microvascular endothelial cells (HDMEC) with tumour necrosis factor-α (TNF-α) and bacterial lipopolysaccharide (LPS) led to endothelial barrier disruption which correlated with significantly increased sVE-cadherin at a size of ∼90 kDa in cell culture supernatants. Inhibition of the VE-cadherin-cleaving disintegrin and metalloproteinase ADAM10 using GI254023X attenuated inflammation-induced formation of sVE-cadherin and endothelial barrier disruption, suggesting ADAM10-mediated shedding as a mechanism underlying sVE-cadherin release. Formation of VE-cadherin fragments at 90 and 110 kDa was observed when recombinant VE-cadherin (rVE-cadherin) was digested with recombinant ADAM10. Mass spectrometry of the VE-cadherin fragments showed that they originated from cleavage of the extracelluar domain and thereby several cleavage sites of ADAM10 were identified. Atomic force microscopy measurements demonstrated that cell culture supernatants containing sVE-cadherin and application of rVE-cadherin blocked VE-cadherin binding. Accordingly rVE-cadherin dose-dependently led to loss of endothelial barrier functions in HDMEC monolayers. Finally, in patients suffering from severe sepsis or septic shock with clinical signs of a microvascular leackage, serum levels of sVE-cadherin were significantly increased. Taken together, formation of sVE-cadherin is associated and contributes to inflammation-induced breakdown of endothelial barrier functions by inhibition of VE-cadherin binding. The underlying mechanism of VE-cadherin cleavage involves ADAM10 and appears to be of clinical relevance since sVE-cadherin was augmented in patients with severe sepsis.